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Although the major feature (such as period and phase) 
of the microwave-induced magnetoresistance oscillations 
in two-dimensional (2D) electron systems is insensitive 
to the behavior of the elastic scattering in the photon- 
assisted impurity scattering model, 1 the required mi- 
crowave intensity to induce an effective oscillation de- 
pends strongly on the form of the impurity potential. We 
present here the calculated results of the longitudinal re- 
sistivity R xx versus u>/lu c (u> c is the cyclotron frequency) 
of 2D electrons at lattice temperature T — 1 K subjected 
to microwave irradiations of frequency lu/2tt = 100 GHz 
in GaAs-AlGaAs heterojunctions having same carrier 
density N e = 3 x 10 n cm~ 2 , same zero-magnetic-field lin- 
ear mobility jiQ = 2.4 x 10 7 m 2 V _1 s~ 1 , and same level 
broadening parameter a = 12, but the elastic scatter- 
ings being respectively due to: (a) remote charged im- 
purities located at a distance s = 60 nm from the inter- 
face (Fig. 1); (b) remote changed impurities at s = 20 nm 
from the interface (Fig. 2); (c) background charged im- 
purities (Fig. 3); (d) short-range ((^-function type) poten- 
tial (Fig. 4). The microwaves are assumed to be linearly 
polarized along the same direction as the dc current (x- 
direction) having different electric field amplitudes E s 
as indicated in the figures. It is seen that for inducing 
a roughly equivalent oscillation the required microwave 
strength may be an order of magnitude smaller in the 
case of background impurity scattering than that of re- 
mote impurity scattering of s = 60 nm. 
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FIG. 1. The longitudinal magnetoresistivity R xx of a 
GaAs-based 2DEG subjected to a microwave field E s sin(a>i) 
in the z-direction. The parameters are: temperature T = 1 K, 
electron density N e = 3.0 x 10 11 cm -2 , zero-magnetic-field lin- 
ear mobility /in = 2.4 x 10 7 cm 2 V" 1 s -1 , and the broadening 
coefficient a — 12. The elastic potential is due to remote 
charged impurities located at a distance s — 60 nm from the 
interface. 
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